Improved liquid chromatographic determination of serum cortisol with double internal standardization compared to radioimmunoassay and fluorometry, and evaluated by isotope dilution/mass spectrometry.
A sensitive and specific high-performance liquid chromatographic (HPLC) method for the determination of cortisol in only 200 microliters of serum is described. Cortisol and two internal standards, 19-nortestosterone (IS1) and 6 alpha-methylprednisolone (IS2) are extracted with dichloromethane and analyzed on a C18 reversed-phase column eluted with a mobile phase of methanol:water at a flow rate of 0.75 ml/min. Ultraviolet absorption at 254 nm is used for detection and quantitation is performed by peak height ratio measurement. Using 200 microliters of serum, the lower limit of detection for cortisol is 10 ng/ml, the analytical recovery is 104 +/- 3.6% (n = 8), and the day-to-day precision was 1.69% at a level of 90 ng/ml (n = 16). Cortisol values obtained by this method were generally lower than those obtained by radioimmunoassay or by fluorometry. A serum pool was analyzed both by HPLC and by isotope dilution/mass spectrometry (ID/MS). A mean value of 90.1 ng/ml was obtained by HPLC (n = 16, CV = 1.7%), whereas ID/MS yielded a mean of 90.8 ng/ml (n = 28, CV = 0.4%). These results clearly demonstrate the high specificity and the accuracy of the HPLC procedure. The use of two internal standards not only compensates for losses during the sample manipulation but also prevents erroneous results in case of medication by either of these two products.